P bodies (processing bodies) are cytoplasmic granules that, in somatic cells, store and degrade mRNAs. But P bodies in the worm egg protect mRNA, according to a study by Boag et al. In a separate study Noble et al. observed that worm eggs have different fl avors of P bodies depending on developmental stage.
Mitochondria split with a calcium hit
An infl ux of calcium into neurons causes mitochondrial fi ssion, according to Han et al.
To respond to changing cellular needs, mitochondria move, fuse together, or undergo fi ssion. Han et al. now reveal some of the proteins and signals that regulate fi ssion in neurons.
The authors tested mitochondrial responses to an increase in potassium (K + ) levels, which mimics an action potential. The K + spike brought mitochondria to a halt and prompted their division, making them shorter and rounder. These changes depended on the opening of voltage-dependent calcium channels and the resulting Ca 2+ gradient, which in turn activates the Ca 2+ /calmodulin-dependent protein kinase (CaMKI␣). A CaMKI␣ antagonist blocked K + -triggered changes in mitochondrial shape. In their search for CaMKI␣ substrates, the authors turned to Drp1 (dynamin-related protein 1), which promotes mitochondrial fi ssion and whose sequence suggested it could be phosphorylated. And the authors found that it was, in fact, a CaMKI␣ substrate. K + treatment not only led to Drp1 phosphorylation, but caused cytoplasmic Drp1 to rapidly relocate to mitochondria and associate with another fi ssion protein, Fis1. Together, these results indicate that a calcium infl ux is an important trigger for mitochondrial fi ssion, and that Drp1 is a fi nal effector of the fi ssion signal.
Lead investigator Masayuki Matsushita says there is much more to discover about how calcium controls mitochondrial dynamics, including other roles for CaMKI␣: "We think it may have other substrates as well, also involved in mitochondrial morphology." In oocytes, DCAP-2 (red) resided in granules that were distinct (arrows and arrowheads) but often adjacent (arrowheads) to CGH-1 granules (grP bodies) (green).
Mitochondrial fragmentation in response to K + stimulation (left) is blocked by preventing phosphorylation of Drp1 (right).
Because traffi cking of numerous other channels is regulated by phosphorylation, and because channelactin interactions have also been found elsewhere, Noda suggests that other channels may also promote their own relocation through this scheme. She also suggests TM5b may be an appropriate therapeutic target for diabetes insipidus, in which aquaporin's ability to reach the membrane is impaired.
